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(57) ABSTRACT 
In an image receiving apparatus, a command for operating 
a camera is detected on the Screen of a monitor on which an 
image formed by the camera is displayed. The detected 
camera operating command is recognized and a camera 
control command is formed on the basis of the recognized 
camera operating command to be transmitted to an image 
transmitting apparatus. 
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APPARATUS AND METHOD FOR CONTROLLING 
A CAMERA BASED ON A DISPLAYED IMAGE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a camera control 
System, and to a camera control method Suitable for use with 
a System in which information communication is performed 
through a network, for example, a monitoring camera SyS 
tem or a television conference System. 
0003 2. Description of the Related Art 
0004 Conventionally, monitoring systems employing 
cameras have been used in comparatively Small buildings. In 
Such monitoring Systems, a certain number of cameras are 
operated to form images of objects to be observed and the 
images in accordance with analog image Signals output from 
the cameras are displayed on a plurality of monitor Screens. 
0005. A camera control system has been proposed which 
can connect a plurality of cameras of a monitoring System of 
the above-described kind to a digital network Such as a local 
area network (LAN) or to a public digital network Such as 
an integrated service digital network (ISDN), and which 
enables a larger number of cameras in remoter places to be 
easily connected to the monitoring center. 

0006 For use in such a camera control system, a system 
has also been proposed in which a personal computer or a 
WorkStation is used as a camera operating terminal to 
perform camera control and image display with camera 
operations using a graphical user interface (GUI). 
0007 Such a graphical system has the advantage of 
enabling even a perSon unfamiliar with the control System to 
easily execute desired control operations. In particular, the 
facility of control can be improved by the method of 
displaying on a monitor Screen a control panel of a camera 
along with the image output from the camera. 

0008. The method of displaying a control panel of a 
camera along with the image output from the camera on the 
monitor Screen, however, entails a problem of a need to 
reduce the Size of the image from the camera So as to leave 
a Space for display of the camera control panel, as shown in 
FIG. 21, or a need to display the control panel so that the 
control panel overlaps the displayed image. 

SUMMARY OF THE INVENTION 

0009. In view of the above-described problem, an object 
of the present invention is to provide a camera control 
System enabling an operator to intuitively control a camera 
while a large-area display of the image formed by the 
camera is provided. 

0.010 To achieve the above-described object, according 
to one aspect of the present invention, there is provided a 
camera control System comprising display means for dis 
playing an image formed by a camera on the basis of an 
image Signal output from the camera, detection means for 
detecting a figure described on a display Surface on which 
the image is being displayed by the display means, output 
means for outputting a command for controlling the camera 
on the basis of the figure detected by the detection means, 
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control means for controlling the camera on the basis of the 
camera control command output from the output means. 
0011. According to another aspect of the present inven 
tion, there is provided a camera control apparatus compris 
ing display means for displaying an image formed by a 
camera on the basis of an image Signal output from the 
camera, detection means for detecting a figure described on 
a display Surface on which the image is being displayed by 
the display means, and output means for outputting a com 
mand for controlling the camera on the basis of the figure 
detected by the detection means. 
0012. According to still another aspect of the present 
invention, there is provided a method of controlling a 
camera control System comprising a detection Step of detect 
ing a figure described on a display Surface on which an 
image formed by a camera is being displayed, and an output 
Step of outputting a command for controlling the camera on 
the basis of the figure detected in the detection Step. 
0013. According to a further aspect of the present inven 
tion, there is provided a storage medium for Storing pro 
grams for executing operational processings in a camera 
control apparatus, the Storage medium being Stored with 
programs for executing processings for displaying an image 
formed by a camera on the basis of an image Signal output 
from the camera, detecting a figure described on a display 
Surface on which the image is being displayed, and output 
ting a command for controlling the camera on the basis of 
the detected figure. 
0014. According to still a further aspect of the present 
invention, a camera control System comprises a monitor for 
displaying an image Sensed by a camera, the displayed 
image corresponding to an image Signal output from the 
camera. A detector is provided for detecting a gestural sign 
on a display Surface on which the image is being displayed 
by Said monitor. An interface is also provided for outputting 
a command for controlling the camera on the basis of the 
gestural Signal detected by Said detector. Finally, a controller 
controls the camera on the basis of the camera control 
command output from the output means. 
0015 These and other objects, features and advantages of 
the present invention will become apparent from the fol 
lowing description and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a diagram showing the configuration of 
a camera control System; 
0017 FIG. 2 is a block diagram showing the configura 
tion of an image transmission terminal 12, 
0018 FIG. 3 is a block diagram showing the configura 
tion of an image reception terminal 18; 
0019 FIG. 4 is a diagram showing the configuration of 
the camera control System; 
0020 FIG. 5 is a diagram showing an example of the 
contents of a display on the monitor Screen of the image 
reception terminal 18; 
0021 FIG. 6 is a diagram showing an example of the 
contents of a display on the monitor Screen of the image 
reception terminal 18; 
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0022 FIG. 7 is a diagram showing an example of the 
contents of a display on the monitor Screen of the image 
reception terminal 18; 
0023 FIG. 8 is a diagram showing an example of a 
display of a camera icon when the camera icon is dragged; 
0024 FIG. 9 is a flowchart of the operation of the image 
reception terminal when the image reception terminal out 
puts a camera control command; 
0025 FIG. 10 is a flowchart of the operation of the image 
transmission terminal when camera control is executed; 
0.026 FIG. 11 is a diagram showing an example of a 
display on the monitor Screen of the image reception termi 
nal in the watch mode, 
0027 FIGS. 12A to 12D are diagrams showing stroke 
patterns of gestural Signs, 

0028 FIGS. 13A and 13B are diagrams showing stroke 
patterns of other gestural Signs, 
0029 FIG. 14A is a diagram showing a stroke pattern of 
another gestural sign; 
0030 FIG. 14B is a diagram showing an image formed 
by the camera after control with the gestural sign shown in 
FIG. 14A; 
0.031 FIG. 15A is a diagram showing a stroke pattern of 
another gestural sign; 
0.032 FIG. 15B is a diagram showing an image formed 
by the camera after control with the gestural sign shown in 
FIG. 15A; 
0.033 FIG. 16 is a diagram showing a stroke pattern of 
another gestural sign; 
0034 FIG. 17 is a diagram showing an example of an 
image display-Setting window; 
0.035 FIG. 18 is a flowchart of the processing operation 
of a CPU in the image reception terminal; 
0036 FIG. 19A to 19D are diagrams showing stroke 
patterns of other gestural Signs, 
0037 FIG. 20A is a diagram showing a stroke pattern of 
another gestural sign; 
0.038 FIG. 20B is a diagram showing an image formed 
by the camera after control with the gestural sign shown in 
FIG. 20A, and 
0.039 FIG. 21 is a diagram showing an example of a 
conventional display window. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0040. A preferred embodiment of the present invention 
will be described below in detail with reference to the 
accompanying drawings. 

0041 FIG. 1 schematically shows the configuration of a 
camera control System which represents an embodiment of 
the present invention. Image transmission terminals 12 (12-1 
to 12-in) are connected to a network 10, through which image 
data and camera control information (including status infor 
mation) in a digital form are transmitted. 
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0042. To the image transmission terminals 12 (12-1 to 
12-in), which function as camera servers, cameras 16 (16-1 
to 16-in) are connected through camera controllers 14 (14-1 
to 14-n). Each of the camera controllers 14 (14-1 to 14-n) 
controls pan, tilt, Zoom and focusing of the corresponding 
one of the cameras 16 (16-1 to 16-in), with which it connects, 
in accordance with a control Signal from the corresponding 
one of the image transmission terminals 12 (12-1 to 12-in). 
0043. The cameras 16 (16-1 to 16-in) are supplied with 
electric power from the camera controllers 14 (14-1 to 14-n). 
Each of the camera controllers 14 (14-1 to 14-n) performs 
on-off control of the corresponding one of the cameras 16 
(16-1 to 16-in) in accordance with an external control signal. 
0044) To the network 10 are also connected image recep 
tion terminals 18 (18-1 to 18-m) which receive image 
information Sent from the image transmission terminals 12 
(12-1 to 12-n) into the network 10, and which display 
imageS formed by the cameras. To the image reception 
terminals 18 (18-1 to 18-m), which are client terminals, 
monitors 20 (20-1 to 20-m) constituted of bit-map displays, 
cathode ray tubes (CRTs) or the like are connected. 
004.5 The network 10, which is not necessarily a wired 
network, may be a wireleSS network using wireleSS LAN 
apparatus. In Such a case, image reception terminals 18 may 
be portable image reception terminals integral with monitors 
2O. 

0046 Each of the image transmission terminals 12 (12-1 
to 12-in) compresses an image Signal output from the cor 
responding one of the cameras 16 (16-1 to 16-in) in accor 
dance with a predetermined compression System Such as 
H.261, MPEG (Moving Image Experts Group) or Motion 
JPEG (Joint Photographic Experts Group), and transmits the 
compressed image Signal to Some of the image reception 
terminals 18 requesting the image or to all the image 
reception terminals 18. Each image reception terminal 18 is 
capable of controlling various parameters of the cameras 16 
(shooting direction, image magnification, focus, aperture 
and So on) as well as power Supply on-off control. 
0047. Each image transmission terminal 12 can also be 
used as an image reception terminal if a monitor is con 
nected to it and if it is provided with an image expansion unit 
for expanding compressed images. On the other hand, each 
image reception terminal 18 can also be used as an image 
transmission terminal if camera controller 14 and camera 16 
are connected to it and if it is provided with an image 
compression unit. In Such case, these terminals are provided 
with read only memories (ROMs) for storing programs for 
executing image transmission and reception processings. 
0048 FIG. 2 is a block diagram schematically showing 
the configuration of each image transmission terminal 12. 
The image transmission terminal 12 has a central processing 
unit (CPU) 22 for overall control of the image transmission 
terminal 12, a main storage 24 (random access memory 
(RAM)), a removable external storage 26 Such as a floppy 
disk or a compact disk read only memory (CD-ROM), a 
Secondary Storage 28 Such as a hard disk, a mouse 30 which 
functions as a pointing device, a keyboard 32, an I/O board 
34 to which the camera controller is connected, and which 
transmits or receives a camera control Signal, and an image 
capture unit 36 which captures the image output signal from 
the camera 16. 
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0049. The image capture unit 36 of this embodiment has 
an A/D conversion function for converting an analog video 
Signal into a digital signal, and an image compression 
function for compressing image information. 

0050. The image transmission terminal 12 also has a 
video board 38 for displaying image information on the 
Screen of a monitor 40, a network interface 42, and a System 
bus 44 which connects the components 22 to 38, and 42 to 
each other. If the terminal 12 is provided as a unit for image 
transmission only, the video board 38 and the monitor 40 can 
be removed. 

0051. The thus-arranged image transmission terminal 12 
transmits an image Signal to Some image reception terminal 
18 in a remote place, receives a camera control signal 
transmitted from the image reception terminal 18, and 
executes control of pan, tilt and So on of the camera 16. 
0.052 FIG. 3 is a block diagram schematically showing 
the configuration of each image reception terminal 18. The 
image reception terminal 18 has a central processing unit 
(CPU) for overall control of the image reception terminal 18, 
a main Storage 124 (RAM), a removable external Storage 
126 Such as a floppy disk or a CD-ROM, a secondary storage 
128 such as a hard disk, a keyboard 132, a mouse 151 which 
functions as a pointing device, a video board 138 for 
displaying image information on the Screen of an image 
information monitor 140, a network interface 142, a com 
pression decoder 144 for expanding compressed image 
information, and a system bus 146 which connects the 
components of the image reception terminal 18 to each 
other. 

0053. The image reception terminal 18 also has a pen 
type pointing device 130, which is used to input gestural 
signs described below on the screen of the monitor 140. A 
pressure sensor 150 is provided on the display screen of the 
monitor 140. The pressure sensor 150 detects a pressure 
when the display screen of the monitor 140 is pressed with 
the pen type pointing device 130, and transmits an address 
signal corresponding to a detected area to the CPU 122. The 
CPU 122 identifies a gestural sign described with the pen 
type pointing device 130 on the basis of a signal transmitted 
from the pressure sensor 150. 
0.054 The pressure sensor 150 for detecting contact 
between the pen type pointing device 130 and the display 
Screen is formed of transparent materials and the pressure 
detection system of the pressure sensor 150 may be of any 
type Such as an electroStatic capacity type, a Surface acoustic 
wave type, a resistance film type, or an infrared type. For 
example, if an electroStatic capacity System is used, contact 
with the panel Surface can be recognized from a change in 
electroStatic capacity and the position of contact can be 
detected from changes in Small accurrents Supplied to the 
pressure sensor 150. Information on the state of contact, 
expressed as coordinate data, is Supplied to the CPU 122 to 
identify a gestural Sign described on the display Screen. 
0.055 The image reception terminal 18 has the same 
configuration as the image transmission terminal 12 shown 
in FIG. 2 except that it does not have the function of 
controlling a camera and taking in an image formed by the 
camera, and that is has a decoder 144 for expanding a 
compressed image and uses different System Software. If the 
image transmission terminal 18 has image transmission 
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terminal Software loaded therein, it can transmit an image 
output signal to Some other image reception terminals 18. 

0056. The image reception terminal 18 transmits a cam 
era control Signal to one of image transmission terminals 12, 
and the image transmission terminal 12 controls the camera 
16 in accordance with the content of the camera control 
Signal and Sends back information on the present Status of 
the controlled camera 16. The image reception terminal 18 
receives image data Sent from the image transmission ter 
minal 12, processes the data by predetermined kinds of 
processing and displays the image on the display Screen of 
the monitor 140 in a real time manner. 

0057 FIG. 4 shows the configuration of the camera 
control system of this embodiment in terms of software. In 
the Secondary Storage 128 of each image reception terminal 
18 are stored a camera control client (software) 50 for 
remote-controlling each of the cameras 16 when the image 
reception terminal 18 is connected to the corresponding 
image transmission terminal 12 through the network 10, 
image reception Software 52 for expanding compressed 
image data from the image transmission terminal 12 and 
displaying the data on the monitor Screen, and map man 
agement Software 54 for displaying icons representing the 
arranged positions and the present Statuses of the cameras 
16, and other programs. 

0058 Image reception software 52 is software for man 
agement of all the cameras 16 connected to the image 
transmission terminals 12 connected to the network 10. It 
includes fixed information and various kinds of changeable 
information of each camera 16 (e.g., a name of the camera, 
a host name or a name of the image transmission terminal 12 
to which the camera 16 is presently connected, the State of 
the camera with respect to pan, tilt and Zoom, possibility or 
impossibility of camera control, and identification of cam 
eras 16 presently controlled by the terminal using this 
Software or identification of cameras 16 from which dis 
played images are Supplied). These kinds of information are 
also Supplied to the camera control client 50 and to the map 
management Software 54 and are used, for example, when 
the camera icon display is changed. 
0059. In the secondary storage 28 of each image trans 
mission terminal 12 are Stored a camera control Server 
(software) 56 for controlling the camera 16 with the camera 
controller 14 according to a request from one of the camera 
control clients 50 and informing the requester of information 
on the present status of the camera 16 (the State of use of 
camera 16 and the like), and image transmission Software 58 
for compressing the output image from the camera 16 and 
transmitting the compressed image in a predetermined for 
mat to a requester through the network 10. 

0060 FIG. 5 shows an example of the contents of a 
display on the monitor Screen of one of the image transmis 
sion terminals 18. In a map window 60, the layout of a 
plurality of cameras 16 placed in an office, a Store or a 
warehouse is shown. A plurality of maps 60a, 60b, 60c, and 
60d can be displayed selectively. The number of displayable 
maps is not particularly limited. 

0061 As shown in FIG. 5, tags are attached to the maps 
60a to 60d. Each of the maps 60a to 60d can be selectively 
displayed in the front by clicking the pen type pointing 
device 130 pointing at the corresponding tag or by moving 
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a cursor 80 onto the tag with the mouse 151 and clicking the 
mouse 151 when the cursor is positioned on the tag. In the 
example shown in FIG. 5, the map 60b is displayed in the 
front and camera icons 62a, 62b, 62c, and 62d representing 
disposed cameras are shown in the map 60b. If there is a 
request for changing the display in the map window 60 from 
the map 60b to the map 60c, the pen type pointing device 
130 pointing at the tag of the map 60c or the mouse 151 with 
the cursor placed on the tag of the map 60c is clicked, 
thereby displaying the map 60c, as shown in FIG. 6. Camera 
icons 62e and 62f corresponding to two cameras disposed in 
the mapped area are shown in the map 60c. The camera 
icons 62a to 62fare displayed So as to face in the directions 
corresponding to the shooting directions of the cameras 16 
represented by the camera icons 62a to 62f 
0062) A window 64 is an image display window having 
image display areas 66a to 66f, in which images from the 
cameras 16 are shown. The image display window 64 has a 
display mode for showing a plurality of image display areas, 
as shown in FIG. 5, and another display mode for observing 
only one of the plurality of images in an enlarged State. In 
the description of this embodiment, the former mode will 
hereinafter be referred to as “views mode”, and the latter 
mode as “watch mode”. 

0.063. In the camera control system of this embodiment, 
if there is a request for displaying an image formed by one 
of the cameras 16, a Sequence of operations comprising 
Selecting the icon representing the camera 16 on the corre 
sponding map in the map window 60, superposing the icon 
on one of the image display areas 66a to 66f of the image 
display window 64 and releasing the icon in the Superposed 
State (drag and drop) is performed. The image formed by the 
camera 16 is thereby displayed in the image display area 
onto which the icon has been dragged and dropped. 
0.064 FIG. 7 shows a case where the camera icon 62c is 
dragged and dropped onto the image display area 66c to 
display the image formed by the camera 16 corresponding to 
the camera icon 62c in the image display area 66c. When the 
camera icon 62c is being dragged for this operation, it is 
changed into a shape such as that shown in FIG. 8 to 
indicate the State of being dragged. 
0065. In operational processing in the image reception 
terminal 18 in this situation, the map management Software 
54 informs the image reception software 52 of the identity 
of the camera corresponding to the Selected icon. The image 
reception Software 52 finds, from this identity, the camera 
direction, the camera name and the name of the host to 
which the camera is connected. The image reception Soft 
ware 52 informs the camera control client 50 and the map 
management software 54 of these information items. The 
camera control client 50 and the map management Software 
54 execute the above-described operations on the basis of 
this control information. 

0.066 If the above-described camera icon drag and drop 
operation is executed on one of the image display areas 
where an image is currently being displayed, a warning 
display is made to provide notice to the operator that the 
camera outputting the image will be changed, thereby 
enabling the operator to Select or cancel the display of an 
image corresponding to a newly dragged and dropped icon 
in the image display area. 
0067 FIG. 9 is a flowchart of operational processing in 
one of the image reception terminals 18 when the image 
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reception terminal 18 outputs a command to control one of 
the cameras 16. The operation of controlling the camera 16 
will be described with reference to FIG. 9. 

0068 First, if clicking is performed on one of the image 
display areas 66a to 66f where an image from one of the 
cameras that the operator wishes to control is being dis 
played, then the above-described display windows are 
changed into a watch mode window such as shown in FIG. 
11. 

0069. In the watch mode, one image is displayed in an 
enlarged State. At this time, it is possible to Select a frame 
rate priority display Such that a displayed moving image can 
move Smoothly, or an image quality priority display at high 
resolution, which is made by reducing the compression rate. 
FIG. 17 shows an image display setting window for such an 
image display selection. In FIG. 17 are illustrated a frame 
rate priority button 90 and an image quality priority button 
92. If one of these buttons is clicked, the quality of the image 
displayed in the window shown in FIG. 11 is changed. The 
window shown in FIG. 17 can be opened by clicking a 
setting button 83 shown in FIG. 11. 
0070. In step S101, after the display has been changed 
from the viewed mode to the watch mode, the camera 
control client 50 sends an inquiry signal to the camera 
control server 56 of the image transmission terminal 12, to 
which the camera 16 corresponding to the image displayed 
in the Selected image display area is connected, to inquire 
whether or not the camera 16 is controllable. 

0071 Referring to FIG. 10, which is a flowchart showing 
operational processing in the image transmission terminal 12 
at the time of controlling the camera 16, the camera control 
server 56 of the image transmission terminal 12 receives the 
inquiry signal in Step S201 and Sends information on the 
present status of the camera 16 (the State of use of camera 
16 and the like) to the image reception software 52 of the 
image reception terminal 18 in Step S202. 

0072 The image reception software 52 receives the cam 
era Status information in Step S102 and then makes a 
determination in steps 103 as to whether camera control with 
respect to pan and tilt or the like of the camera is possible 
from the received information on the present Status of the 
camera 16. 

0073. If the result of the determination is that such 
camera control is possible, the image reception Software 52 
informs the camera control client 50 of this result and the 
camera control client 50 transmits a camera control Signal to 
the camera control Server 56 of the image transmission 
terminal 12. The camera control signal is formed by the 
operator in accordance with an operating method described 
below. 

0074 The camera control server 56 receives the camera 
control Signal in Step S203 and controls the operation of the 
camera 16 in accordance with the camera control signal in 
step s204. 

0075). If the result of the determination is that camera 
control is impossible, the image reception Software 52 
informs the camera control client 50 of this result and the 
camera control client 50 performs the control such that any 
control Signal which may be input by the operator to execute 
a certain operation is ineffective. 



US 2005/0225638A1 

0.076. In step s105, if the operator wishes to stop camera 
control, he or she may click a views button 82. The display 
window is thereby changed into watch mode windowS Such 
as those shown in FIG. 5. Simultaneously, the camera 
control process is terminated. 

0077. The method of controlling one of the cameras 16 
forming an image displayed in the enlarged window in the 
watch mode as shown in FIG. 11 in the case where the 
camera is controllable will next be described in detail. 

0078. In this embodiment, in the case where an enlarged 
image is displayed in the watch mode, camera control is 
executed on the basis of a gestural sign which is described 
on the monitor 140 in a predetermined manner with the pen 
type pointing device 130, and which is detected by the 
pressure sensor 150 and is recognized by the CPU 122. 

007.9 FIG. 12A to 12D show stroke patterns of gestural 
signs described on the monitor 140 with the pen type 
pointing device 130 when pan and tilt of one of the cameras 
16 forming an image displayed in the watch mode window 
as shown in FIG. 11 are controlled. 

0080 FIG. 12A shows a gestural sign for panning the 
camera 16 rightward (an operational form in which the pen 
type pointing device 130 describes a line on the monitor 140 
from left to right). FIG. 12B shows a gestural sign for 
panning the camera 16 leftward (an operational form in 
which the pen type pointing device 130 describes a line on 
the monitor 140 from right to left). FIG. 12C shows a 
gestural Sign for tilting the camera 16 So that the camera 16 
faces upward (an operational form in which the pen type 
pointing device 130 describes a line on the monitor 140 
along a direction from the bottom to the top). FIG. 12D 
shows a gestural sign for tilting the camera 16 So that the 
camera 16 faces downward (an operational form in which 
the pen type pointing device 130 describes a line on the 
monitor 140 along a direction from the top to the bottom). 
A row of a plurality of arrows shown in each of FIGS. 12A 
to 12D represents one gestural sign and indicates the size 
and the direction of the Stroke of the gestural Sign. 

0081. In this embodiment, the above-described pan and 
tilt control has a parameter variable according to the size 
(amount of stroke) of each kind of gestural sign. FIGS. 13A 
and 13B respectively show gestural Signs each for panning 
the camera 16 rightward (an operational form in which the 
pen type pointing device 130 describes a line on the monitor 
140 from left to right). 
0082 In comparison between FIGS. 13A and 13B, the 
amount of stroke shown in FIG. 13B is about 2/5 of the 
amount of Stroke shown in FIG. 13A. The CPU 122 
recognizes each of the different amounts of Stroke and the 
Stroke direction, determines the amount of rightward pan 
ning movement of the camera 16 according to the amount of 
the Stroke, and transmits to the image transmission terminal 
12 a camera control Signal formed on the basis of these 
determination results. 

0083) While the pan and tilt control described above with 
reference to FIGS. 12A to 12D is performed by describing 
on the monitor 140 a line in the direction corresponding to 
a desired pan or tilt of the camera 16 by using the pen type 
pointing device, the operation of the pen type pointing 
device for pan and tilt control may alternatively be Such that, 
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as shown in FIGS. 19A to 19D, an arrow is described in the 
direction corresponding to a desired pan or tilt. 
0084. If a gestural sign comprising a segment B and an 
arrowhead Segment A is formed in Such a manner, the CPU 
122 determines the direction of pan or tilt according to the 
direction of arrowhead Segment A in relation to the direction 
of Segment B of the gestural Sign detected by the preSSure 
sensor. FIGS. 19A to 19D respectively show a gestural sign 
for panning camera16 rightward, a gestural Sign for panning 
camera 16 leftward, a gestural sign for tilting camera 16 So 
that the camera faces upward, and a gestural Sign for tilting 
camera 16 So that the camera faces downward. The amount 
of panning or tilting movement is determined from the 
length of Segment B as in the case of pan and tilt control 
using lines described as shown in FIGS. 12A to 12D. The 
length of arrowhead Segment A is not particularly limited. 

0085 FIG. 14A shows a stroke pattern of a gestural sign 
described on the monitor 140 with the pen type pointing 
device 130 when Zoom control of one of the cameras 16 
forming an image displayed in the watch mode window as 
shown in FIG. 11 is performed. 
0086 The gestural sign shown in FIG. 14A is formed by 
describing a Substantially circular shape with the pen type 
pointing device 130, the circular shape Surrounding an 
image area which is to be Zoomed in. If a gesture is made as 
shown in FIG. 14A, the CPU 122 recognizes a circularly 
described gestural sign and also recognizes the position at 
which the gestural sign is formed and the size of the formed 
gestural sign. 

0087. Then, the CPU 122 transmits a control signal to the 
image transmission terminal 12 to perform panning and 
tilting So that the center of the circle described at a position 
on the image is positioned at the center of the window. 
Simultaneously, the CPU 122 transmits a signal for control 
ling the Zoom ratio according to the size of the described 
circle to the image transmission terminal 12. 
0088 While pan, tilt and Zoom control of camera 16 
using a circularly described gestural Sign Such as that shown 
in FIG. 14A has been described, a rectangularly described 
gestural sign such as that shown in FIG. 20A may also be 
formed on the screen of the monitor 140 with the pen type 
pointing device 130 So as to Surround an image area which 
is Selected to be displayed in an enlarged State. 

0089. If such a rectangular gesture is made, the CPU 122 
can definitely recognize the enlargement target area to 
accurately form commands for controlling pan, tilt and 
Zoom of camera 16. 

0090 FIG. 20B shows an image displayed when the 
rectangularly described gestural sign shown in FIG. 20A is 
given to execute pan, tilt and Zoom control of camera 16. 
0091 FIG. 15A shows a stroke pattern of a gestural sign 
described on the monitor 140 with the pen type pointing 
device 130 when Zoom control of one of the cameras 16 
forming an image displayed in the watch mode window as 
shown in FIG. 11 is performed. 

0092. As shown in FIG. 15A, a gesture is made such as 
to describe “X” with the pen type pointing device 130 on an 
area of the image which is to be Zoomed out. The CPU 122 
then recognizes the described gestural sign as “X” and also 
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recognizes the position at which the gestural Sign is formed 
and the size of the formed gestural Sign. 

0093. The CPU 122 transmits a control signal to the 
image transmission terminal 12 to perform panning and 
tilting So that the point of interSection of the two Segments 
forming “X” is positioned at the center of the window. 
Simultaneously, the CPU 122 transmits a control signal for 
reducing the Zoom ratio according to the size of the 
described “X” to the image transmission terminal 12. In this 
embodiment, if the size of “X” is increased, the Zoom ratio 
designated by the control Signal is reduced. 

0094 FIG. 16 shows a gestural operation of moving the 
pen type pointing device 130 So as to form one loop on the 
screen of the monitor 140. When the CPU 120 recognizes 
Such a gesture, it stops controlling the camera 16 forming the 
image displayed on the Screen and loses the power of 
controlling the camera 16. 

0.095 FIG. 18 is a flowchart of the processing operation 
of the CPU 122 in the case where a gestural sign, Such as one 
in those described above, is formed by the operator. 

0096. In step s10, an input gesture is normalized on the 
basis of the Signal representing the result of detection made 
by the pressure sensor 150. Next, in step S11, the normalized 
input gesture pattern is collated with gesture patterns pre 
viously stored in the external storage 126 (with respect to 
processing relating to the gesture and the Stroke of the 
gesture). 

0097. If collation in step s12 ends in failure, no process 
ing is performed thereafter and the process ends. If collation 
in step S12 ends in Success, a control command (for pan, tilt, 
Zoom or the like) corresponding to the collated gesture 
pattern is Searched for in Step S13. In Step S14, Some of 
various control parameters, which are the amount of panning 
movement, the amount of tilting movement, the Zoom ratio 
and So on, is calculated from the Size of the gesture pattern 
or the position at which the gesture pattern is formed. 

0.098 For example, in pan and tilt control of camera 16 
with respect to gestures such as those shown in FIGS. 12A 
to 12D, each of the amount of panning movement and the 
amount of tilting movement is determined from the amount 
of Stroke of the corresponding gesture. With respect to the 
gesture shown in FIG. 14A or 15A, the pan and tilt 
parameters are calculated So that the center of the gesture is 
positioned at the center of the window. Further, the Zoom 
ratio is calculated from the Size of the gesture. 

0099. In step S15, a control signal for executing control 
using Some of the various parameters calculated as described 
above is transmitted to the image transmission terminal 12 
through the network. 

0100. In this embodiment, normalization of an input 
gesture, the collation of the gesture pattern and Search for a 
corresponding control command, and camera control in 
accordance with the control command found by Searching 
are executed on the image reception terminal 18 Side. 
However, the arrangement may alternatively be Such that the 
input gesture Signal is immediately transmitted from the 
image reception terminal 18 to the image transmission 
terminal 12 and the above-described operational processing 
is performed in the image transmission terminal 12. 
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0101 This operation method can easily be practiced in 
Such a manner that a control program for executing the 
above-described operational processing is Stored in the 
secondary storage 28 or the external storage 26, and the CPU 
22 reads out the control program to the main Storage 24 and 
executes the camera control processing in accordance with 
the program. 
0102) As described above, the camera 16 corresponding 
to a displayed image can easily be controlled by performing 
a gestural operation on the screen of the monitor 140 with 
the pen type pointing device 130. If this camera control is 
performed, the need for provision of an operation panel for 
camera control on the screen of the monitor 140 is elimi 
nated, So that the image formed by the camera can be 
displayed without being obstructed by the operation panel, 
that is, the image display area can be enlarged by the amount 
corresponding to the operation panel area. 

0103). According to the above-described embodiment of 
the present invention, the arrangement may alternatively be 
Such that a recording medium on which program codes of 
Software for realizing the above-described functions is Sup 
plied to a system or unit, and this system or unit (CPU, MPU 
or the like) reads out the program codes stored in the Storage 
medium and executeS processings in accordance with the 
program codes. 

0104. In such a case, the program codes themselves 
realize the functions of the embodiment described above, 
and the storage medium storing the program codes consti 
tutes this embodiment. 

0105 The storage medium used to supply program codes 
may be, for example, a floppy disk, a hard disk, an optical 
disk, an magneto-optical disk, a compact disk read only 
memory (CD-ROM), CD-Recordable, a magnetic tape, non 
Volatile memory card, or a read only memory. 

0106 The method for realizing the functions of the 
above-described embodiment by executing processing in 
accordance with program codes read out by a computer may 
also comprise performing a part or the whole of the actual 
processing with an operating System or the like running on 
the computer in accordance with instructions of the program 
codes. 

0107 Further, after the program codes read out from the 
recording medium have been written to a feature expansion 
board inserted in the computer or to a memory provided in 
a feature expansion unit inserted in the computer, a CPU or 
the like provided in the feature expansion board or unit 
performs a part or the whole of the actual processing in 
accordance with instructions of the program codes, thereby 
realizing the functions of the above-described embodiment. 
0108). If the above-described recording medium is used, 
the program codes corresponding to the above-described 
flowcharts are stored. Briefly, modules necessary for the 
camera control System of the present invention are Stored in 
the Storage medium. 

0109 According to the above-described embodiment of 
the present invention, at least program codes of a “normal 
ization module’ for normalizing an input gesture, a “colla 
tion module” for collating the gesture normalized by the 
normalization module with gesture patterns previously 
Stored, and a "parameter calculation module” for calculating 
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each of various control parameters from the size of the input 
gesture or the position of the gesture on the Screen may be 
Stored in the Storage medium. 

0110. According to the embodiment of the present inven 
tion, as described above, it is possible to provide a camera 
control System which makes it possible to easily control pan, 
tilt or Zoom of a camera through a network by performing a 
predetermined gestural operation on a display window while 
an image formed by the camera is being displayed in the 
display window, which requires no camera control operation 
panel on the Screen of the monitor Since Such camera control 
is performed, and which therefore enables the image formed 
by the camera to be displayed by being fully enlarged over 
the monitor Screen while enabling the desired camera con 
trol. 

0111. According to the embodiment of the present inven 
tion, it is also possible to provide an image receiving 
apparatus in which pan, tilt or Zoom of a camera can easily 
be controlled through a network by performing a predeter 
mined gestural operation on a display window while an 
image formed by the camera is being displayed in the 
display window, which requires no camera control operation 
panel on the Screen of the monitor Since Such camera control 
is performed, and in which the image formed by the camera 
can therefore be displayed by being fully enlarged over the 
monitor Screen while the desired camera control can be 
performed. 

0112 According to the embodiment of the present inven 
tion, it is also possible to provide a method of controlling an 
image receiving apparatus which makes it possible to easily 
control pan, tilt or Zoom of a camera through a network by 
performing a predetermined gestural operation on a display 
while an image formed by the camera is being displayed in 
the display window, which eliminates the need for a camera 
control operation panel on the Screen of the monitor by using 
the arrangement for Such camera control, and which there 
fore enables the image formed by the camera to be displayed 
by being fully enlarged over the monitor Screen while 
enabling the desired camera control. 

0113. According to the embodiment of the present inven 
tion, it is also possible to provide a Storage medium for 
Storing a control program which makes it possible to easily 
control pan, tilt or Zoom of a camera through a network by 
performing a predetermined gestural operation on a display 
while an image formed by the camera is being displayed in 
the display window, which eliminates the need for a camera 
control operation panel on the Screen of the monitor by using 
the arrangement for Such camera control, and which there 
fore enables the image formed by the camera to be displayed 
by being fully enlarged over the monitor Screen while 
enabling the desired camera control. 

0114 While the present invention has been described 
with respect to what presently is considered to be the 
preferred embodiment, it is to be understood that the inven 
tion is not limited to the disclosed embodiment. To the 
contrary, the present invention is intended to cover various 
modifications and equivalent arrangements included within 
the Spirit and Scope of the appended claims. The Scope of the 
following claims is to be accorded the broadest interpreta 
tion So as to encompass all Such modifications and equiva 
lent Structures and functions. 
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1-17. (canceled) 
18. A camera control apparatus comprising: 
a display device that displays an image Sensed by a 

camera, in accordance with an image Signal output 
from the camera; 

a detection device that detects a figure Scripted on a 
display Screen on which the image is being displayed 
by Said display device; 

a Selection device that collates a pattern of the figure 
detected by Said detection device with figure patterns 
previously Stored in a storage device, and Selects a 
command to control a predetermined function of the 
camera in accordance with a figure pattern which 
corresponds to the detected figure; and 

an output device that outputs the command. 
19. A camera control apparatus according to claim 18, 

wherein Said detection device further detects an action of 
Scripting a figure on the display Surface of Said display 
device. 

20. A camera control apparatus according to claim 19, 
wherein Said output device outputs a control command for at 
least one of pan control, tilt control, and Zoom control of the 
Caca. 

21. A camera control apparatus according to claim 18, 
wherein Said output device outputs a control command for at 
least one of pan control, tilt control, and Zoom control of the 
Caca. 

22. A camera control apparatus according to claim 21, 
wherein if Said detection device detects an action of Script 
ing a line Segment from right to left on the display Screen, 
then Said output device outputs a control command for 
leftward pan control of the camera according to the length of 
the line Segment. 

23. A camera control apparatus according to claim 21, 
wherein if Said detection device detects an action of Script 
ing a line Segment from left to right on the display Screen, 
then Said output device outputs a control command for 
rightward pan control of the camera according to the length 
of the line Segment. 

24. A camera control apparatus according to claim 21, 
wherein if Said detection device detects an action of Script 
ing a line Segment along the direction from the bottom to the 
top of the display Screen, then Said output device outputs a 
control command for upward tilt control of the camera 
according to the length of the line Segment. 

25. A camera control apparatus according to claim 21, 
wherein if Said detection device detects an action of Script 
ing a line Segment along the direction from the top to the 
bottom of the display Screen, then Said output device outputs 
a control command for downward tilt control of the camera 
according to the length of the line Segment. 

26. A camera control apparatus according to claim 21, 
wherein if Said detection device detects a Scripting of an 
arrow on the display Screen, then said output device outputs 
a control command for control of at least one of pan and tilt 
of the camera according to the direction of the detected 

OW. 

27. A camera control apparatus according to claim 26, 
wherein Said output device determines a controlled amount 
of at least one of the pan and tilt of the camera according to 
a length of the detected arrow. 
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28. A camera control apparatus according to claim 21, 
wherein if a Said detection device detects a Substantially 
circular figure is Scripted on the display Screen, then said 
output device outputs a command for controlling the Zoom 
ratio according to a size of the Substantially circular figure 
detected. 

29. (canceled) 
30. A camera control apparatus according to claim 21, 

wherein if Said detection device detects a Substantially 
rectangular figure is Scripted on the display Screen, then said 
output device outputs a command for controlling the Zoom 
ratio according to a size of the Substantially rectangular 
figure detected. 

31. A camera control apparatus according to claim 30, 
wherein if Said detection device detects a Substantially 
rectangular figure is Scripted on the display Screen, then said 
output device further outputs a control command for per 
forming at least one of pan and tilt of the camera Such that 
an image displayed at a center of the Substantially rectan 
gular figure is positioned at a center of the display Screen. 

32. A camera control apparatus according to claim 21, 
wherein if Said detection device detects a crisscroSS figure is 
Scripted on the display Screen, then Said output device 
outputs a control command for controlling a Zoom ratio in 
the Zoom-out direction according to a size of the crisscroSS 
figure detected. 

33. A camera control apparatus according to claim 32, 
wherein Said output device outputs a control command for 
performing at least one of pan and tilt of the camera Such that 
an image displayed at a point of interSection of two line 
Segments forming the crisscroSS figure is positioned at the 
center of the display Screen. 

34. (canceled) 
35. A method of controlling a camera control System 

comprising: 
a detection Step of detecting a figure Scripted on a display 

Screen on which an image formed by a camera is being 
displayed; 

a Selection Step of collating a pattern of a figure detected 
in Said detecting Step with figure patterns previously 
Stored in a storage device, and Selecting a command to 
control a predetermined function of the camera in 
accordance with a figure pattern corresponding to the 
detected figure; and 

an output Step of outputting the Selected command. 
36. A method according to claim 35, further comprising a 

display Step of displaying on the display Screen the image 
formed by the camera on the basis of an image Signal output 
from the camera. 

37. A method according to claim 36, further comprising a 
control Step of controlling the camera on the basis of the 
camera control command output in Said output Step. 

38. A method according to claim 37, wherein said detec 
tion Step comprises detecting an action of Scripting a figure 
on the display Screen in Said display Step. 

39. A method according to claim 38, wherein said output 
Step comprises outputting a control command for at least one 
of pan control, tilt control, and Zoom control of the camera. 

40. A method according to claim 37, wherein said output 
Step comprises outputting a control command for at least one 
of pan control, tilt control, and Zoom control of the camera. 

41. A method according to claim 40, wherein Said detect 
ing Step includes detecting an action of Scripting a line 
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Segment from right to left on the display Screen, and Said 
output Step includes outputting a control command for 
leftward pan control of the camera in accordance with the 
length of the line Segment detected in Said detecting Step. 

42. A method according to claim 40, wherein Said detect 
ing Step includes detecting an action of Scripting a line 
Segment from left to right on the display Screen, and Said 
output Step includes outputting a control command for 
rightward pan control of the camera in accordance with the 
length of the line Segment detected in Said detecting Step. 

43. A method according to claim 40, wherein Said detect 
ing Step includes detecting an action of Scripting a line 
Segment along the direction from the bottom to the top of the 
display Screen and Said output Step includes outputting a 
control command for upward tilt control of the camera in 
accordance with the length of the line Segment detected in 
Said detecting Step. 

44. A method according to claim 40, wherein Said detect 
ing Step includes detecting an action of Scripting a line 
Segment along the direction from the top to the bottom of the 
display Screen, and Said output Step includes outputting a 
control command for downward tilt control of the camera in 
accordance with the length of the line Segment detected in 
Said detecting Step. 

45. A method according to claim 40, wherein said detect 
ing Step includes detecting a Scripting of an arrow on the 
display Screen, and Said output Step includes outputting a 
control command for control of at least one of pan and tilt 
of the camera in accordance with the direction of the arrow 
detected in Said detecting Step. 

46. A method according to claim 45, wherein Said output 
Step includes determining a controlled amount of at least one 
of the pan and tilt of the camera in accordance with the 
length of the arrow detected in Said detecting Step. 

47. A method according to claim 40, wherein said detect 
ing Step includes detecting Scripting of a Substantially cir 
cular figure on the display Screen, and Said output Step 
includes outputting a command for controlling the Zoom 
ratio in accordance with the size of the Substantially circular 
figure detected in Said detecting Step. 

48. (canceled) 
49. A method according to claim 40, wherein said detect 

ing Step includes detecting Scripting of a Substantially rect 
angular figure on the display Screen, and Said output Step 
includes outputting a command for controlling the Zoom 
ratio in accordance with a size of the Substantially rectan 
gular figure detected in Said detecting Step. 

50. A method according to claim 49, wherein said detect 
ing Step includes detecting Scripting of a Substantially rect 
angular figure on the display Screen, and Said output Step 
includes outputting a control command for performing at 
least one of pan and tilt of the camera Such that an image 
displayed at a center of the Substantially rectangular figure 
detected in Said detecting Step is positioned at a center of the 
display Surface. 

51. A method according to claim 40, wherein said detect 
ing Step includes detecting Scripting of a crisscroSS figure on 
the display Screen, and Said output Step includes outputting 
a control command for controlling the Zoom ratio in the 
Zoom-out direction in accordance with the Size of the 
crisscroSS figure detected in Said detecting Step. 

52. A method according to claim 51, wherein Said output 
Step includes outputting a control command to perform at 
least one of pan and tilt of the camera Such that an image 
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displayed at the point of interSection of two line Segments 
forming the crisscroSS figure is positioned at the center of the 
display Screen. 

53. (canceled) 
54. A Storage medium Storing a computer executable 

program for controlling a camera control apparatus, the 
Stored program including computer executable code for 
causing the apparatus to perform the following functions: 

displaying an image formed by a camera, in accordance 
with an image Signal output from the camera, 

detecting a figure Scripted on a display Screen on which 
the image is being displayed; 

collating a pattern of the detected figure with figure 
patterns previously Stored in a storage device; 

Selecting a command for controlling the camera in accor 
dance with a figure pattern which corresponds to the 
detected figure; and 

outputting the Selected command. 
55. A Storage medium according to claim 54, wherein the 

Stored program includes computer executable code for caus 
ing the camera control apparatus to detect an action of 
Scripting a figure on the display Screen. 

56. A Storage medium according to claim 55, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to output a control com 
mand for at least one of pan control, tilt control, and Zoom 
control of the camera. 

57. A Storage medium according to claim 54, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to output a control com 
mand for at least one of pan control, tilt control, and Zoom 
control of the camera. 

58. A storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect an action of 
Scripting a line Segment from right to left on the display 
Screen, and output a control command for leftward pan 
control of the camera in accordance with the length of the 
detected line Segment. 

59. A storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect an action of 
Scripting a line Segment from left to right on the display 
Screen, and to output a control command for rightward pan 
control of the camera in accordance with the length of the 
detected line Segment. 

60. A Storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect an action of 
Scripting a line Segment along the direction from the bottom 
to the top of the display Screen, and to output a control 
command for upward tilt control of the camera in accor 
dance with the length of the detected line Segment. 

61. A Storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
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ing the camera control apparatus to detect an action of 
Scripting a line Segment along the direction from the top to 
the bottom of the display Screen, and to output a control 
command for downward tilt control of the camera in accor 
dance with the length of the detected line Segment. 

62. A Storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect a Scripting of an 
arrow on the display Screen, and to output a control com 
mand for control of at least one of pan and tilt of the camera 
in accordance with the direction of the detected arrow. 

63. A Storage medium according to claim 62, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to determine a controlled 
amount of at least one of the pan and tilt of the camera in 
accordance with the length of the detected arrow. 

64. A Storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect a Scripting of a 
Substantially circular figure on the display Screen, and to 
output a command for controlling the Zoom ratio in accor 
dance with the Size of the Substantially circular figure 
detected. 

65. (canceled) 
66. A Storage medium according to claim 57, wherein the 

Stored program includes computer executable code for caus 
ing the camera control apparatus to detect a Scripting of a 
Substantially rectangular figure on the display Screen, and to 
output a command for controlling the Zoom ratio in accor 
dance with the size of the Substantially rectangular figure 
detected. 

67. A Storage medium according to claim 66, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect a Scripting of a 
Substantially rectangular figure on the display Screen, and to 
output a control command for performing at least one of pan 
and tilt of the camera Such that an image displayed at a 
center of the Substantially rectangular figure is positioned at 
a center of the display Screen. 

68. A Storage medium according to claim 57, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to detect a Scripting of a 
crisscroSS figure on the display Screen, and to output a 
control command for controlling the Zoom ratio in the 
Zoom-out direction in accordance with a size of the criss 
croSS figure detected. 

69. A Storage medium according to claim 68, wherein the 
Stored program includes computer executable code for caus 
ing the camera control apparatus to output a control com 
mand to perform at least one of pan and tilt of the camera 
Such that an image displayed at a point of interSection of two 
line Segments forming the crisscroSS figure is positioned at 
the center of the display Screen. 

70-72. (canceled) 


